Abstract: Immigrants comprise a large percentage of the agricultural labor force in the United States. They are a vulnerable worker population and often have fewer occupational and social protections. Latino immigrant cattle feedyard workers (N = 68; 59 men; mean age = 38.7 years) in the central Midwest reported on their perceptions and preferences for job-related safety training and practices. Preliminary findings indicate that approximately 40% of workers reported that they had not received any health or safety training from their current employer, and only about 13% had ever participated in any Occupational Safety and Health Administration (OSHA) safety training program. In-person training, videos, or shadowing another worker were the most frequent methods of safety training reported by those who had received training. More than 90% were interested in receiving more information about health and safety related to their job. Workers preferred that safety information be provided through in-person training at the job site, videos (particularly those accessible through media sources such as YouTube), and written materials. Specific topics that workers were interested in obtaining more information about included zoonoses, low-stress cattle handling, injury prevention, hazard and injury reporting, chemical and equipment safety, and teamwork. Furthermore, a majority of participants preferred to receive information in Spanish. Results may help guide the development of future materials and training strategies to better suit the needs of the growing immigrant workforce in production agriculture.
Introduction
Immigrant labor is vital to production agriculture in the United States. Traditionally, these workers were engaged in seasonal agricultural labor; however, more immigrants are settling into communities. Many are now engaged in year-round employment in livestock production, such as on cattle feedyards and dairies. In fact, it is estimated that approximately half of the feedyard labor force in the United States is comprised of immigrant workers [1] . Unfortunately, only limited data about these workers are available; however, it is clear that livestock production jobs are among the most hazardous in Health Council of America (ASHCA), for every dollar invested in farm safety, there is an estimated $4-$6 return [17] .
Immigrant workers represent a vulnerable population as defined by the National Institute of Occupational Safety and Health because they have disparate rates of occupational injury and face numerous barriers to health and safety as a result of physical, social, and structural conditions [18] . Although much research has focused on other areas of livestock production, such as swine and dairy cows [13] [14] [15] [19] [20] [21] [22] , there is little understanding of immigrant cattle feedyard workers' access to health and safety training and their preferences to receive such information. It is also unclear if the size of the feedyard operation may affect whether or not workers receive training or the type of training they receive, but typically smaller farm operations have fewer safety activities [23] . Understanding what job-related training immigrant cattle feedyard workers report receiving at the job site, as well as their preferences for health and safety training and information, may help agricultural health and safety professionals appropriately respond to this vulnerable worker population, improve worker training initiatives, and may ultimately lead to decreased injuries and fewer workers' compensation claims.
Since Latino immigrants comprise a large percentage of the cattle feedyard workforce, the present study was designed to examine these workers' perceptions of safety training and practices. The research questions explored in this study included: What types of safety training do workers report receiving from their employer? Are there differences in reporting receipt of training based on feedyard size? How do workers prefer to receive occupational safety training and information? Are there differences in preferences based on the demographic profile of the worker? Therefore, the purpose of this paper is two-fold. First, it will highlight preliminary data regarding personal health and safety training that Latino immigrant cattle feedyard workers report receiving from employers in Nebraska and Kansas. Second, it will describe workers' preferences for receiving occupational health and safety information.
Methods
Preliminary results are based on an ongoing data collection effort as part of the "Health and Safety among Immigrant Cattle Feedyard Workers in the Central States Region" project. Through this project, interviews are being conducted with immigrant cattle feedyard workers in Nebraska and Kansas, with the objectives of testing an ecological stress-based model of immigrant worker health and safety and developing effective training resources for this underserved worker population. To date, 68 structured interviews have been conducted with Latino immigrant cattle feedyard workers in Nebraska and Kansas. All research activities were reviewed and approved by the Institutional Review Board at the University of Nebraska Medical Center.
Participants
To be eligible to participate, workers had to be currently employed on a cattle feedyard in Nebraska or Kansas, be of the age of majority in the state where the interview was conducted (at least 19 years of age in Nebraska or 18 years of age in Kansas), and identify as an immigrant of Hispanic/Latino descent.
Procedures
The "Health and Safety among Immigrant Cattle Feedyard Workers in the Central States Region" study uses a structured questionnaire to assess physical health, occupational context, prevention opportunities, emotional health and stress, and demographic information. Prior to field deployment, the full questionnaire was pilot-tested with five workers and revised to improve interview flow and question comprehension.
Then, bilingual research team members contacted workers and conducted interviews with them off-site after working hours, in as private a location as possible, between August 2017-March 2018. Interviews took approximately 75 min and could be completed in either English or Spanish, based on the worker's language preference. To date, no interviews have been conducted in English. Workers received a $25 gift card for participating in the study.
Measures
The present analysis is derived from questions within the occupational context, prevention opportunities, and demographic sections of the questionnaire.
Job-Related Training
Reported receipt of training was assessed with the question, "Have you received any health or safety training from your current employer?" Response options were dichotomous, yes or no. If a worker responded that they had received training, then a series of questions about the type of training and language of training followed. If a worker reported not having received any training, then questions related to type and language of training were skipped. All workers were asked if they had ever participated in any OSHA safety training program. All workers were also asked if they were interested in receiving more information on health and safety related to their job, and then a series of questions followed about how they would like to receive information (e.g., in-person training, videos, written materials, online/internet-based modules, fotonovela [a comic or graphic novel that uses stories to educate readers about a topic], smart phone app, text messages, or other), language preference for receiving such information, and if they had any specific job-related health and safety information requests based on their experience (open-ended question).
Demographic Covariates
Worker age was measured continuously, but collapsed into two categories for this analysis: 18-30 and 31 or over. Although the classification for young adults is usually between the ages of 18-24 years of age, in this analysis, a young adult was considered to be between the ages of 18-30, in order to have sufficient number of participants in each group for analysis. English proficiency was assessed through the question, "How well do you speak English?" Response options included not at all, a little, somewhat, and well, which were dichotomized into English proficient (somewhat and well) and non-English proficient (not at all and a little). Sex was either male or female. Level of education was categorical, and responses were collapsed into the following: elementary (grades 1-8), some high school (grades 9-12 but did not graduate), or high school graduate or higher. The size of the feedyard was determined by the number of cattle reported by the worker to be on the feedyard, and categorized into small (less than 1000 head), medium (between 1000-7999 head), large (8000-32,000 head), and extra-large (over 32,000 head). The number of head used to determine each category (with the exception of extra-large) is similar to groupings that are used by the United States Department of Agriculture [24] . The type of feedyard position held by the worker was based on the standard feedyard departments and response options included pen rider/cowboy, hospital/sick pen, cattle processing, feed mill, feed delivery, yard and equipment maintenance, administration, security, or other. Workers could choose one or more of the jobs listed.
Analyses Plan
All data were analyzed used SPSS Version 23 (IBM Corp., Armonk, NY, USA). First, descriptive data were calculated for all variables of interest, including frequencies, means (Ms), and standard deviations (SDs). Then, chi square tests, including Pearson's chi square and Fisher's exact tests, were used to assess bivariate associations between (1) reported receipt of health and safety training and feedyard size, (2) English proficiency of the worker and language in which training and materials were provided, and (3) training and information preferences and worker characteristics such as age, English proficiency, sex, and level of education.
Results
The majority of workers were men (86.8%), from Mexico (73.5%), who had limited English proficiency (61.7%). The mean age of participants was 38.7 years old (SD = 10.6), and 72.1% had completed less than a high school education. The demographic characteristics of participants are presented in Table 1 . Workers were involved in a variety of feedyard jobs. More than half of participants processed cattle, worked the hospital pen, delivered feed, or rode pens (Figure 1 ). Although fewer women were employed on feedyards in our sample, they were represented in all job categories. The size of the feedyards where participants worked ranged between 100 and 110,000 head of cattle, M = 26,994, SD = 23,320, median = 25,000, mode = 40,000.
More than 60% of workers reported receiving some sort of health or safety training from their current employer. There was not a significant difference in reporting receipt of training based on feedyard size. Among those who reported receiving training, the most frequent types included in-person training, videos, and shadowing or watching another worker. Most training and materials were concordant with the language ability of the worker. For example, if the worker had limited English proficiency, then training was likely to be provided in Spanish, χ 2 (1, N = 68) = 11.78, p = .001. However, there were cases of limited English-proficient workers reporting receiving training or materials solely in English. Only about 13% of workers had ever participated in any formal OSHA safety training program.
Nearly 90% of workers were interested in receiving more information about health and safety issues related to their job. A majority of participants (83.6%) preferred to receive information in Spanish. Workers preferred information to be provided through in-person training at the job site, videos (particularly those accessible through media sources such as YouTube), and written materials (Figure 2 ). There were significant differences in worker preferences for receiving information based on English proficiency and level of education. English proficient workers were more likely to prefer receiving information online than non-English proficient workers, χ 2 (1, N = 68) = 5.22, p = .02. Workers who had completed a high school education or higher were more likely to prefer receiving information online than those with less formal education, χ 2 (1, N = 68) = 8.34, p = .02.
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( Figure 2 ). There were significant differences in worker preferences for receiving information based on English proficiency and level of education. English proficient workers were more likely to prefer receiving information online than non-English proficient workers, χ 2 (1, N = 68) = 5.22, p = 0.02. Workers who had completed a high school education or higher were more likely to prefer receiving information online than those with less formal education, χ 2 (1, N = 68) = 8.34, p = 0.02. All workers reported that health and safety at work was important, and some of the reasons they cited for it being important included wanting to be able to work, not getting injured, and being able to support their families. Specific topics that workers were interested in obtaining more information about are listed in Table 2 below. ( Figure 2 ). There were significant differences in worker preferences for receiving information based on English proficiency and level of education. English proficient workers were more likely to prefer receiving information online than non-English proficient workers, χ 2 (1, N = 68) = 5.22, p = 0.02. Workers who had completed a high school education or higher were more likely to prefer receiving information online than those with less formal education, χ 2 (1, N = 68) = 8.34, p = 0.02. All workers reported that health and safety at work was important, and some of the reasons they cited for it being important included wanting to be able to work, not getting injured, and being able to support their families. Specific topics that workers were interested in obtaining more information about are listed in Table 2 below. All workers reported that health and safety at work was important, and some of the reasons they cited for it being important included wanting to be able to work, not getting injured, and being able to support their families. Specific topics that workers were interested in obtaining more information about are listed in Table 2 below. 
Discussion
These preliminary data describe job-related training, language of training and materials, and worker preferences for health and safety information and practices as reported by a small sample of Latino immigrant cattle feedyard workers in Nebraska and Kansas.
The findings showed that the majority of participants processed cattle, worked the hospital pen, delivered feed, or rode pens. Based on data provided from the AgriServices Agency (a provider of insurance to agricultural operations), these jobs (e.g., cowboys, pen riders, and truck drivers) had a higher number of injuries than other feedyard jobs [25] . Previous research has demonstrated that immigrant workers may be concentrated in riskier types of jobs where there is a higher potential for injury or illness [26, 27] . In fact, across industries, about one-fifth of all occupational fatalities in the United States occurred to foreign-born workers [4] .
Although a majority of workers reported receiving training, almost 40% reported that they had not received training. This contrasts a 2010 Nebraska Extension survey that indicated that 72% of feedyard workers had received safety training [28] . Regardless, it is clear there is room for improvement. Safety and health training should be required for all workers given the hazardous nature of agricultural jobs [29] . Training should be required not just for newly hired employees, but also for those with more experience [22, 30] . At a minimum, employees should be trained on key OSHA standards including the General Duty Clause, those specifically related to agriculture, and applicable general industry standards [11, 31, 32] . Workers may also be encouraged to complete a specific 10-or 30-h OSHA training program if their job tasks so warrant, which may increase their knowledge and confidence in safety and, over time, help the feedyard to maintain compliance with various OSHA regulations.
Training should not just be solely for regulatory compliance, but instead, it is also an opportunity to develop feedyard staff. Agricultural employers may consider asking their workers what training topics are of interest and tailoring training opportunities to workforce needs. In this study, participants identified several topics for training that were of interest, including animal handling, injury prevention techniques, workers' compensation, and hazard and injury reporting. Although many of these topics are similar to what has been found with immigrant dairy workers [22] , other topics, such as teamwork, were also mentioned. It is important that employers conduct regular appraisals of workforce training needs.
Results also highlighted that there were workers who received training in English who were not proficient in English. Although this may meet a requirement for providing training to employees, workers may not obtain or understand the necessary health and safety information being provided to them. Occupational health and safety training materials and methods should be culturally, linguistically, and logistically appropriate for workers. For example, training should be provided in the workers' primary language if possible, particularly if it is a common language, such as Spanish. Moreover, because of the relatively low level of formal education completion, materials should be developed at a low reading level, and include pictures and symbols, instead of using text heavy formats, like books or manuals [19, 33] . Trainers may consider using stories, games, role playing scenarios, verbal quizzes, peer-to-peer learning, or other types of popular education techniques, and supplementing with less engaging training methods, such as written materials, as reinforcement [14, 19, 34] .
The present findings demonstrated that workers were interested in receiving more occupational health and safety information and would like it to be provided through in-person training at the job site and through videos. Results showed differences in preferring online materials based on English proficiency and the level of formal education completion of the worker. Agricultural employers may need to be prepared to provide additional support for workers who are non-English proficient or have lower levels of formal education if online training methods are used. Understanding workers' preferences for information and training can help to tailor the methods that are used and increase the relevance of the information for workers.
Since regular training can positively affect worker behaviors on the job [35] , it is vital and should be incorporated into an overall safety program to prevent and reduce occupational injuries and illnesses on cattle feedyards. Agricultural employers will need to assess their capacity to provide training as they develop their safety program. They may need to seek support from agricultural safety agents, insurance consultants, or find training and information resources from other sources. Agricultural employers have an opportunity to improve the health and wellbeing of their employees by setting clear expectations for behavior, showing employees that they are concerned about their safety, and actively protecting workers, such as by providing appropriate training [36] . Future research should explore the influence of workplace safety climate within the cattle feedyard industry.
Inadequate safety and health training procedures can result in occupational injuries, stress, and physical and mental health problems [37] that could cascade into difficulties for workers' interactions with their colleagues, as well as with family members. Work-related safety problems can affect productivity and the economic wellbeing of the feedyard and communities. Furthermore, such added challenges could exacerbate the existing burdens of many individuals and families living in poverty or facing discrimination from living in relatively isolated rural communities. Research is needed to directly explore the possible damaging cascading consequences to workers, as well as to their families [38] .
Several limitations of this study should be noted. First, research with immigrant workers is difficult, particularly if the participants feel at risk; therefore, these findings are subject to the amount and depth of information a participant was willing to share with the interviewer. Furthermore, a social desirability bias, the tendency to respond in a way that may be viewed favorably by the interviewer, may have affected the results. We speculate that fear of repercussions from reporting inadequate training or safety procedures could increase false reports of such practices, suggesting that training may in fact be over-reported. Reports of training have not been corroborated with employer records. Given the need for workers to be free to report on their experiences, the tradeoffs in methodology were difficult to overcome. Future studies should obtain observational and objective measures of worker training, such as employer records, as well as explore the relations among safety training, worker injuries, and compensation claims. Second, this study uses cross-sectional data and represents only a snapshot in time. Longitudinal studies are needed to examine the long-term consequences of work-related safety issues. Our study population only includes Latino immigrant workers on cattle feedyards; therefore, the results may not be representative of other worker populations or other areas of livestock production. Future research that examines these issues in larger and more representative populations is needed. Finally, because of the limited sample size, we are unable to describe, with certainty, differences between small and large operations, but such differences may exist.
Despite these limitations, the present study yields rare information on work-related safety training and practices among Latino immigrant cattle feedyard workers. The present study had a number of additional strengths, including conducting the research outside of the work environment to reduce fear or anxiety related to sharing sensitive information about the worker's employment situation, as well as the use of native Spanish-speaking interviewers. Moreover, the evidence yielded important information that can be used to begin to develop and test comprehensive and effective safety training programs.
Conclusions
All workers should receive job-related health and safety training, and immigrant cattle feedyard workers are interested in such training. Integrating workers' preferences and employer capacity may help to tailor feasible solutions. Indeed, there is an opportunity to develop and deploy culturally, linguistically, logistically, and literacy-appropriate health and safety training for this population. The present findings can guide the development of future materials, outreach, and training strategies to better suit the needs of the growing and necessary immigrant workforce in production agriculture, which could lead employers and insurers to receiving a stronger return on their investment in cattle feedyard workers and their families. 
